Introduction
Pilocytic astrocytomas can affect the visual pathway mainly in the paediatric age group. In the orbit they arise in the optic nerve and tend to be dura-bound fusiform proceeded to surgical excision. During surgery, clear fluid was drained from the cyst followed by complete excision. The lesion was separated from the globe, optic nerve and extraocular muscles and there were no defects affecting the bony orbit and no communication with the brain.
The specimen sent to the ophthalmic pathology laboratory was a collapsed grey-coloured lesion, 45 mm in maximum dimension, with a smooth external surface. The cut surface revealed a cystic cavity containing gelatinous brown contents, lined by a solid, cream-coloured wall up to 8 mm in maximum thickness ( fig. 2 a) . Histology of the lesion showed a complete external layer of dura mater ( fig. 2 b) and arachnoid with meningothelial hyperplasia ( fig. 2 c) . At scanning power, the lesion breached the dura (arrows in fig. 2 d) . At higher power, the lesion was composed of a moderately cellular lesion comprising a mixture of multipolar and piloid astroglial cells ( fig. 2 e) . In some areas the astroglial cells were ar- fig. 2 g ). Numerous Rosenthal fibres were seen, especially in the more compact areas with piloid cells ( fig. 2 h) . The lesion contained glomeruloid vasculature ( fig. 2 i) and vascular hyalinisation regressive changes ( fig. 2 j) . The central part of the lesion was filled with proteinaceous exudate with recent and old haemorrhage (not shown). No 'normal' brain tissue was identified (i.e., no neuronal tissue was present). No choristomatous elements were mixed in with the tumour. The astroglial cells in the lesion were strongly positive for GFAP (not shown). Ki67 showed a <1% proliferation fraction amongst the astroglial cells (not shown). The tumour was negative for isocitrate dehydrogenase 1 (IDH1-R132H) by immunohistochemistry (not shown). Molecular analysis showed no evidence of KIAA1549-BRAF fusion and no mutations in BRAF V600E were identified. Following surgery, the proptosis markedly resolved and the postoperative course was uneventful.
Discussion
The primary question in such cases is whether the lesion represents an extensive piloid gliosis or whether it is a pilocytic astrocytoma. Making the distinction in this case was complicated by negativity for KIAA1549-BRAF fusion and the presence of wild-type BRAF V600E. These molecular alterations are classically found in a high proportion of pilocytic astrocytomas [4, 5] , but not in every case. Furthermore, the lesion was negative for IDH1-R132H by immunohistochemistry. IDH1 is classically expressed by non-pilocytic astrocytomas [6] although a few exceptions exist. Histological parameter assessment was therefore used to make the distinction. There are certain morphological features that are common to piloid gliosis and pilocytic astrocytoma, such as the presence of Rosenthal fibres, hypercellularity and bipolar astroglial cells. However, the most compelling evidence supporting a neoplasm in our case was the degree of biphasic hypercellularity and microcystic arrangement of the cells around vessels and glomeruloid-type vascular proliferation. Furthermore, the lesion was invading through a dural defect into the orbital fat, attached to the surface of the lesion. These features are not usual in piloid gliosis, and it is for these reasons that the lesion in question was judged to be a pilocytic astrocytoma rather than piloid gliosis.
There are two possible explanations for the origin of the tumour. One possibility is that brain heterotopia occurred during development, with subsequent sequestration and anatomic discontinuity [7] [8] [9] [10] . This would have been followed by tumour development with effacement of all heterotopic brain tissue. A second possibility is mesenchymal stem cells giving rise to the tumour. The presence of a complete layer of meninges and a cystic cavity would favour a developmental out-pouching of embryonic brain rather than a mesenchymal stem cell derivation. It is interesting to note that the glioma was 'invading' the surrounding orbital fat through a dural defect. It is worth speculating whether this defect may have represented the point at which the heterotopic tissue was tethered to the rest of the brain before losing its anatomic connection.
There have been several previous case reports documenting heterotopic/ectopic brain in the orbit [7] [8] [9] [10] , but none of those displayed features of a pilocytic astrocytoma. We examined the whole specimen as several slices and could not detect any non-neoplastic brain tissue with calcospheres (commonly observed in heterotopic brain) [7] [8] [9] [10] .
Two publications in the literature have highlighted the difficulty in establishing the true nature of glial proliferations in heterotopic locations. Bruzek et al. [11] reported a 'pilocytic astrocytoma' that focally arose within an encephalocele, arising from herniation of the frontal lobe into the superior orbit. The patient was a 29-year-old male who presented with seizures. There was a prior history of trauma. Examination showed mild right-sided proptosis, and an MRI scan revealed herniation of the frontal lobe into the orbit with globe and superior rectus muscle displacement inferiorly. The encephalocele was excised and showed neuroglial tissue with a '0.5 cm focus of low-grade pilocytic astrocytoma encased by the encephalocele with no involvement of the optic pathway'. The diagnosis of pilocytic astrocytoma was based on the presence of Rosenthal fibres, hypercellularity and involvement of the leptomeninges, without molecular confirmation. The authors did discuss the possibility of piloid gliosis occurring in an encephalocele, especially given the history of trauma, but opted to designate the lesion as neoplastic, based purely on leptomeningeal involvement, which is unusual in a reactive glial proliferation. Our case did not occur in the context of an established encephalocele but in probable sequestered brain tissue. There was no history of trauma. Secondly our case showed more convincing histological features supporting a glioma, such as the presence of biphasic histology with microcytic areas and glomeruloid vasculature, than the features illustrated in that publication.
A further publication by Ellouze et al. [12] documented a right frontonasal mass in a newborn that was detected on a routine 24-week gestation ultrasound. An MRI at 27 weeks gestation showed an extracranial frontonasal mass and an associated intracranial mass anterior to the frontal dura, without continuity between the two components. A postoperative 3D CT scan showed a 5-mm defect in the right nasal bone. The child underwent excision of the right dermal frontonasal mass and the intracranial lesion. The dermal frontonasal mass revealed an astroglial proliferation invading the dermis, suggestive of an encephalocele. The intracranial component showed bipolar astroglial cells without mitotic activity associated with scattered calcific bodies and a few vessels with thickened walls. The authors speculated whether this was a gliosis or a low-grade pilocytic astrocytoma. The lesion was negative for IDH1 on immunohistochemical testing and had a very low Ki67 proliferation index. It is interesting to note that the authors did not consider the intracranial part to be just brain heterotopia with gliosis, given the presence of calcifications that are common in brain heterotopias as alluded to. Secondly, there was no orbital component in that case report, and features such as a biphasic cytology, microcytic hypercellular areas and glomeruloid vessels were completely absent.
Another diagnosis meriting consideration includes a congenital cystic eye and microphthalmia with cyst [10] . However, this can be confidently excluded by the presence of an anatomically intact globe at birth and during the surgical procedure.
In summary, we have presented the clinical, radiological and histopathological features of a unique case of a primary intraconal orbital pilocytic astrocytoma not connected to the optic nerve or brain that was successfully treated by complete excision.
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